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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1 (canceled) 

2. (currently amended): The telemetry system of Claim +9, wherein the downhole 
telemetry cartridge is integrated into one of the at least one downhole tool. 




3. (currently amended): The telemetry system of Claim 4-9, wherein the downhole 
telemetry cartridge further comprises a sample clock operating at a sampling rate 
within the range of 300 kHz to 500 kHz. 



4. (currently amended): The telemetry system of Claim-4r9, wherein the downhole 



telemetry cartridge further comprises: 

a cable driver connoctod to the cabl e int e rfac e and having power optimization logic to 
adjust total output power of the analog signal to a power level optimized for the wireline 
cable. 



5. (original): The telemetry system of Claim 4, wherein the cable driver operates from a 
voltage supply of a range of at least - 1 5 volts and 1 5 volts. 
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6, (original): The telemetry system of Claim 4, wherein the cable driver operates to 
drive the total output power to the maximum input tolerance power level of the 
receiver. 

7. (original): The telemetry system of Claim 6, wherein the cable driver operates to 
drive the total output power without consideration for cross-talk with other signals. 



8. (currently amended): A telemetry system for transmitting welMoKging data from at 
least one downhole tool to a surface data acquisition system^ the at least one down hole 
tool having a first tool data input/output interface, the telemetry system comprising^ H^ 
telem e try Gystem oF Claim 3, whorein the cobio driver further comprisGo : 

a. a downhole telemetry cartridge connected to the at least one downhole tool via a 
second tool data input/output interface connected to the first tool data input/output 
interface, wherein the downliole telemetry cartridge receives a bitsti'cam from the 
at least one downhole tool over the second input/output interface and comprising: 
a transmitter connected to die second tool data Input/output interface, and 
having a logic operable to cause transmission of the bitstream as analog 
signals on ankirality of carrier frequencies: and 
a cable driver having 

power level control circuitry having logic to control the transmission 
power to optimize the total transmission power applied to the 
wireline cable as a function of a received signal which is a function 
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of cable length, cable material, cable temperature, and cable 
geometry; 

b. an iiohole telemetry unit connected to the surface data acouisition system via an 
acquisition computer interface and comprising 

a receiver connected to the surface data acquisition system and having 
logic operable to receive the analog signals on the plurality of carrier 
frequencies, to demodulate the received signals into a bitstream. and to 
output the bitstream to tlie acquisition computer via the acquisition 
computer interface; and 

c. a wireline cable providing an electrical connection between the downhole 
telemetry caitridge and the unhole telemetry unit, wherein tlie analog signals are 
transmitted in an uphole direction on the wireline cable . 

9. (currently amended): A telemetry system for transmitting well-logging data from at 
least one downhole tool to a surface data acquisition system, the at least one down hole 
tool having a first tool data input/output interface^ the telemetiy system comprising The 
tolomotry system of Claim 1, wherein tlie upho le si gn al is- t mn s mitted in a first 
pr op agation mode and wherein the uphole telemetry unit further comprise s: 

a. a downhole telemetry cartridge connected to m uphole telemetry unit over a 
wireline cable tliat provides an electrical connection between tlie downhole 
telemetry cartridge and the uphole telemetry unit: 

b. the downhole telemetry cartridge connected to the at least one downhole tool via a 



second tool data input/output interface connected to the first tool data input/output 
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interface, wherein the dowiihole telemctfv cartridge receives a bitstream from the 
at least one downhole tool over the second input/output interface and comprising: 
a transmitter connected to the second tool dataint3ut/output interface, and 
having a logic operable to cause transmission of the bitstream on the 
wireline cable in a first propagation mode as analog signals on a phtralitv 
of carrier frequencies ; and 
c. the nphole telemetry unit connected to the surface data acquisition system via an 
acquisition computer interface and comprising 

a receiver coimected to the surface data acquisition system and having 
logic operable to receive the analog signals on tlie plurality of carrier 
frequencies, to demodulate the received signals into a bitstream, and to 
output the bitstream to the acquisition computer via the acquisition 
computer interface: and 

an uphole transmitter operable to transmit control signals fix>m the data 
acquisition system to the at least one downhole tool, wherein the control 
signals are transmitted simultaneously on the wireline cable in a second 
propagation mode that is difTerent from the first propagation mode. 



10. (currently amended): A telemetry system for transmitting well- logging data from at 
least one downhole tool to a surface data acquisition system, the at least one down 
hole tool having a first tool data input/output intci'facc. the telemetry system 
comprising: T h e t el e m e try s ystem of Claim 1 , wherein the downholo t e lem e try 
cartridge fiirthor oomprisoG 

a. a downJiole telemetry cartridge coimected to an uphole telemetry unit over a 
yyireline cable Uiat provides an electrical connection between the downhole 
telemetry cartridge and the uphole telemetry unit: 
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b. the downhole telemetry cartridge connected to the at least one downhole tool via a 
second tool data input/output interface connected to the first tool data input/output 
interface, wherein tlie downhole telemetry cartridge receives a bitstream from the 
at least one downhole tool over the second input/output interface and comprising: 

a transmitter connected to the second tool data input/output interface, and 
having a logic operable to cause transmission of the bitstreani as 
analog signals on a plurality of cairier frequencies: and 
logic to cause transmission of signals on a first propagation mod e: and 

c. the uphole telemetry unit connected to the surface data acquisition system via an 

acquisition computer interface and comprising 

a receiver connected to the surface data acquisttioa system and having 
logic operable to receive the analog signals on the plurality of carrier 
frequencies, to demodulate the received signals into a bitstream! and to 
output the bitstream to the acquisition computer via the acquisition 
computer interface: and 

tlio upholo telomotry unit further compriGOD logic to cause transmission of 
signals in the first propagation mode. 

1 1 . (currently amended): A telemetry system for transmitting well-loRging data from 
at least one downliole tool to a surface data acquisition system, the at least one 
down hole tool having a first tool data input/output mtcrfacc. the telemetry system 
comprising: 
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a. a downliole telemetry cartiidge connected to an uphole telemetry unit over a 
wireline cable that provides an electrical connection between the downhole 
telemetry cartridge and the upliole telemetry unit: 

b. the downhole telemetry cartridee connected to the at least one downnhole tool via a 
second tool data input/output interface connected to the first tool data input/output 
interface, wherein tlie downliole telemetry cartridge receives a bitstream from the 
at least one downhole tool over the second input/output interface and comprising: 

a transmitter connected to the second tool data input/output interface, and 
having a logic operable to cause ti'ansmission of the bitstream as analog 
signals on a plurality of carrier fiequencies wherein The tolomGtrv 
oyotc?m of Claim U whoroiu tho an uphole signal is transmitted on a 
first set of wires; and wherein the uphol e t e l e m e try imit furth e r 
compri s oa: 

c. the uphole telemetry unit connected to the surface data acquisition system via aji 
acquisition computer interface and comprising 

a receiver connected to the surface data acquisition system and having 
logic operable to receive tlie analog signals on the plurality of carrier 
fi'equencies. to demodulate the received signals into a bitstream. and to 
output the bitstream to the acquisition computer via the acquisition 
computer interface; and 

an uphole transmitter operable to transmit control signals from the data 
acquisition system to the at least one downhole tool, wherein the control 
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signals are transmitted simultaneously on a second set of wires that is 
different fix)m the first set of wires. 

12. (currently amended): A telemetry system for transmitting weil-loeging data from at 
least one downliole tool to a surface data acquisition system, the at least one down hole 
tool having a first tool data input/output interface, the telemetry system comprisina T4^ 
tel e metry system of Claim 1, wherein powor IgvoI is optimized for signal to noioo ratio 
for each fi-GquGncy band, wh e rein tho cabl e driv e r fiuthor Gomprisos : 

a. a dovvtihole telemetry cartridge connected to the at least one downhole tool via a 
second tool data input/output interface connected to the first tool data inpuVoutput 
intej-face, wherein the downliole tcleiTietrv cartridge receives abitstream from the 
at least one downhole tool over tlie second input/output interface and comprisine: 

a transmitter connected to the second tool data input/output interface, and 
having a logic operable to cause ti-ansmission of the bitstream as analog 
signals on a plurality of carrier frequencies: and 
a cable driver having 

power level control circuitry having logic to independently control the 
transmission power of each carrier fi-equency; and 

b. an upholc telemetry unit connected to the surface data acquisition system via an 
acQuisition computer interface and comprising 

a receiver connected to the surface data acquisition system and having 
logic operable to receive the analog signals on the plurality of carrier 
frequencies, to deipodulate tlie received signals into a bitstreanu and to 
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output the bitstream to the acquisition computei' via the acquisition 
computer interface: and 

c. a wireline cable providing an etectrical connection between the downhole 

telemetry cartridge and the uphole telemetry unit, wherein the analog signals are 
transmitted in an uphole direction on the wireline cable: 

wherein the receiver further comprises logic operable to cause the transmission from the 
receiver to cable driver of a control signal indicative to the power level control circuitry 
to increase or decrease the transmission power for any carrier frequency. 



13. {cmrently amended): A telemetry system for transmitting well-logging data from at 
least one downhole tool to a surface data acquisition system, the at least one down hole 
tool having a first tool data input/output interface, the telemetry system comprising^ be 
t e l e m e try syatom of Claim 1, whcroin power lovol ia optimized for s ignal to n o ise r atio 



a. a downhole telemetry cartridge connected to the at least one downliote tool via a 
second tool data input/output interface comiected to the first tool data input/output . 
interface, wherein the downltole telemetry cartridge receives a bitstream from the 
at least one downhole tool over the second input/output interface and comprising: 
a transmitter connected to the second tool data input/output interface, and 
having a logic operable to cause transmission of the bitstream as analog 
signals on a plurality of canier frequencies; and 
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a cable driver connected having 

j)ower level control circuitry having logic to control the total transmission 
power applied to the wireline cable; and 

b. an uphole telemetry unit connected to the surface data acquisition system via an 
acquisition computer interface and comprising 

a receiver connected to the surface data acquisition system and having 
logic onerable to receive the analog signals on tlie plurality of carrier 
frequencies, to demodulate the received signals into a bitstrearn, and to 
output the bitstream to the acquisition computer via the acquisition 
computer interface; and 

c. a wireline cable providing an electrical connection between the dowiihole 
telemetry cartridge and the uphole telemetry unit, wherein the analog signals are 
transmitted in an uphole direction on the wireline cable: 

wherein the receiver further comprises logic operable to cause the transmission fium the 
receiver to cable driver of a control signal indicative to the power level control circtiitry 
to increase or decrease the total transmission power applied to the wireline cable, 

14. (currently amended): A telemetry system for transmitting well-logging data from at 
least one downhole tool to a sm-face data acquisition system, the at least one down 
hole tool having a first tool data input/output interface, tlie telemetry system 
comprisin g The t e lemetry syst e m of Claim 1 . further comprising : 
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a. a downliole telemetry cartridge connected to the at least one downhole tool via a 
second tool data input/output interface connected to the first tool data input/output 
interface, wherein die downhole telemetry cartridge receives a bitstream from the 
at least one downhole tool over the second input/output intei-face and comprising: 
a transmitter connected to the second tool data int>ut/output interface, and 
having a logic operable to cause transmission of the bitstream as analog 
signals on a ohiralitv of canier fiequencies: 



b. an uphole telemetry unit connected to the surface data acquisition system via an 
acquisition computer interface and comprising 

a receiver connected to the surface data acquisition system and having 
logic operable to receive the analog signals on the plurality of carrier 
frequencies, to demodulate the received signals into a bitstream, and to 
output the bitstream to the acquisition computer via the acquisition 
computer interface: 

c. a wireline cable providing an electrical connection between tlie downhole 
telemeti-y cartiidge and the uphole telemetry unit wherein the analog signals are 
transmitted in an uphole direction on tl^e wireline cable: 

d_a tone ordering logic operable to divide the bit stream into bit groups such that 
there is a one-to-one mapping between bit groups and carrier frequencies; 
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a downhole bits-per-carrier table containing a mapping between each bit group 

and the number of bits allocated to each carrier for each cycle of operation: and 

f a constellation encoder connected to receive the bit groups from the tone ordering 

logic and the bits-per-carrier from the bits-per-carrier table, and operable to 
encode the bit groups as complex numbers. 

15. (original): The telemetry system of Claim 14 further comprising: 
a training logic operable to populate the bits-per-carrier table. 

16. (original): The telemetry system of Claim 15 wherein the training logic comprises a 
downhole training logic and an uphole training logic and wherein 

the downhole training logic comprises 

logic operable to transmit a known signal on each of a plurality of carriers; and 

logic operable to receive the number of bits-per-carrier from the uphole 
telemetery unit; and 
the uphole training logic comprises 

logic operable to measure the signal-to-noise ratio on the received known signals; 

logic operable to detemiine the number of bits-per-carrier as a function of the 

signal-to-noise ratio; and 

logic operable to cause the transmission of the number of bits-per-carrier to the 
downhole telemetry cartridge. 
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17. (original): The telemetry system of Claim 16 wherein the downhole telemetry 
cartridge fUrther comprises logic to populate the downhole bit-per-carrier table with 
the received number of bits-per-carrien and 

wherein the uphole telemetry unit further comprises an uphole bits-per-carrier table 
and a logic to populate the uphole bits-per-carrier table with the same number of bits- 
per-carrier. 



18. (currently amended): A telemetry system for tiansmitting well-logging data from at 
least one downhole tool to a surface data acquisition system, the at least one down hole 
tool having a first tool data input/output interface, the telemetry system comprising: ^fhe 
tel e m e ti y syste m of Claim 1 

a. a downhole telemetry cartridge connected to the at least one downhole tool via a 

second tool data input/output interface connected to the fii'st tool data input/output 
interface, wherein the downhole telemetry cartridge receives a bitstream from the 
at least one downhole tool over the second input/output interface and comprising: 
a tiansmitter connected to the second tool data inout/output interface, and 
having a logic operable to cause transmission of the bitstream as analog 
signals on a plurality oF cairier frequencies: 

b. an uphole telemetry unit connected to the surface data acquisition system via an 
acquisition computer interface and comprising 

a receiver connected to tlie surface data acquisition system and having 
logic operable to receive the analog signals on the plurality of carrier 
frequencies, to demodulate the received signals into a bitstream. and to 
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output the bitstream to the acquisition computer via tlie acquisition 
computer interface: and 

c. a wireline cable providing an electrical connection between the downliole 

telemetry cartridge and the uphole telemetry unit, wherein tlie ajialog signals are 
transmitted in an uphole direction on the wireline cable; 

wherein the uplink transmission of data uses a first modulation technique and the 
downlink transmission of data uses a second modulation technique. 

19. (original): The telemetry system of Claim 1 8 wherein the uplink transmission uses 
discrete-multi-tone modulation and the downlink uses bi-phase modulation. 

20. (currently amended): The telemetry system of Claim 4-9, wherein the downhole 
telemetry cartridge is constructed from components capable of operation at 
temperatures above 150 degrees Celsius. 

2 1 . (original): A method of operating a well-logging telemetry system having a 
downhole telemetry cartridge and an uphole telemetry unit connected by a 
wireline cable, comprising: 

transmitting a known signal on each of a plurality of carriers from the downhole 
telemetry cartridge to the uphole telemetry unit; 
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measuring at the uphole telemetry unit the signal-to-noise ratio on the known 
signal on each of the plurality of carriers; 

using the signal-to-noise ratio measurement to determine the number of bits-per- 
constellation to use for each carrier; and 

populating a bits-per-carrier table with the bits-per-constellation value for each 
carrier. 

(original): The method of operating a well-logging telemetry system of Claim 21, 
wherein the step of populating a bits-per-carrier table comprises: 

populating a bits-per-carrier table in the uphole telemetry unit and populating a 
bits-per-carrier table in the downhole telemetry cartridge. 

23. (original): The method of operating a well-logging telemetry system of Claim 21, 
further comprising: . 

acquiring well-log data from a well-logging tool; and 

wherein at least one of the steps of transmitting a signal of known power, 
measuring the signal amplitude, comparing the power level received, transmitting 
an indication to adjust the power level, and adjusting the power level of at least 
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24, (original): The method of operating a well-logging telemetry system of Claim 2 1 
further comprising: 

transmitting a known complex number from the downhole telemetry cartridge to 
the uphole telemetry unit; 

receiving the transmitted complex number at the uphole telemetry unit; 
dividing the received complex number by the known complex number thereby 
obtaining an adjustment parameter; and 
using the adjustment parameter for time domain equalization. 

25, (original): The method of operating a well-logging telemetry system of Claim 2 1 , 
further comprising: 

transmitting a known complex number from the downhole telemetry cartridge to 
the uphole telemetry imit; 

receiving the transmitted complex number at the uphole telemetry unit; 
dividing the received complex number by the known complex nxmiber thereby 
obtaining an adjustment parameter; and 

using the adjustment parameter for frequency domain equaHzation, 
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26. (original): A method of operating a well-logging telemetry system having a 
downhole telemetry cartridge and an uphole telemetry unit connected by a 
wireline cable, comprising: 

transmitting a signal of known power level on each of a plurality of carriers from 
the downhole telemetry cartridge to the uphole telemetry unit; 

measuring the signal amplitude received on each carrier; 

comparing the power level received on each carrier to a predetermined maximum 
power level for each carrier; 

based on the comparison of power level, transmitting an indication to adjust the 
power level on at least one of the carriers from the uphole telemetry unit to the 
downhole telemetry cartridge; 

adjusting the power level of at least one of the carriers based on the indication 
received. 

Claim 27 (canceled) 

28. (currently amended): A method of operating a well-logging telemetry system 
having a downhole telemetry cartiidge and an uphole telemetry unit connected by a 
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wireline cable. The m e thod of operating a t e lemetry system of Claim 27. fuithcr 
comprising: 

modulating a bit stream omo a plurality of caiTier frequencies: 

transmitting the modulated bit stream on a first propagation mode from the 
downhole telemetry cailridee to the uphole telemetry umt: 

opei'ating the uphole telemetry luiit to demodulate tlie received bitsti^am: 

using a training sequence to populate a bits-per-carrier table in the downhole 
telemetry cartridge and a bits-per-carrier table in the uphole telemetry unit; 

wherein the step of modulating the bit stream onto a plurality of carrier 
frequencies modulates the bit stream for each carrier according to values stored in 
the downhole bits-per-carrier table for such each carrier; and 

wherein the step of demodulating the bit stream demodulates the bit stream from 
each carrier according to values stored in the uphole bits-per-carrier table. 

29, (currently amended): A mediod of operating a well-logging telemetry system 

having a downhole telemetry cartridge and an uphole telemeti-y unit connected by 
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a wireline cable. Th e method of oporating a telciTioti'v system of Claim 27. further 
comprising: 

modulating a bit stream onto a plurality of carrier frequencies: 

transiTiitting the modulated bit stream on a first propagation mode from the 
downhole telemetry cartridge to tlie uphole telemetry unit: 

operating the uphole telemetry unit to demodulate the received bitstream; 

using a training sequence to populate a downhole gain table in the downhole 
telemetry cartridge and an uphole gain table in the uphole telemetry unit; and 



adjusting the gain on each carrier based on values stored in the downhole gain 
table. 

30. (currently amended): The telemetry system of Claim 4^9, wherein the wireline cable is 
a heptacable. 

31. (previously presented): The method of Claim 21, wherein the wireline cable is a 
heptacable. 

32. (currently amended): The method of Claim 3728, wherein the wireline cable is a 
heptacable. 
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33. (new): The telemetry system of Claim 14, wherein the downhole telemetry cartridge 
is integrated into one of the at least one downhole tool. 

34. (new): The system of Claim 14, wherein the wireline cable is a heptacable. 

35. (new): The telemetry system of Claim 14, wherein the downhole telemetry cartridge 
is constructed from components enable of operation at temperatures above 150 degrees 
Celsius. 
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